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Abstract 
Changes in economic and political situation in developed countries have also caused changes in the quality management. Quality 
assurance of the management system requires using new approaches and methods that enable companies to hold and improve 
their position in the competitive environment. Due to the increasing pressure on the quality of products and services, companies 
shift away from using traditional methods of quality management to using new ways, concepts, tools and methods. The aim of 
this paper is the specific proposal of the application and implementation of the methodology Six sigma for the assurance and 
enhancement of the quality of selected production processes in furniture manufacturing with a varying degree of the quality 
management system. It is aimed at improving the quality of the processes in the furniture manufacturing. 
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1.  Introduction 
The quality of products and services is determined by customer satisfaction and results from the efficiency and 
effectiveness of processes that create and support it. The increasing of quality is achieved by improving the 
processes, which is seen as a continuous activity with the aim to ensure greater effectiveness and efficiency of 
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processes. The effort itself, to improve the quality, should be directed to a constant search for improvement 
opportunities and to the implementation of effective preventive measures that eliminate or reduce the causes of the 
problems. At the same time they should lead to improving the processes in business and they are crucial for 
increasing the quality of processes (Vančíková, 2001). 
Quality is now a key business phenomenon, a bearer of prosperity and commercial success on the market.  The 
economic prosperity of a company aiming to satisfy customer demands is possible only by the sale of quality 
products and services on the commercially demanding markets. In the process of quality assurance, right decisions 
based on correct analysis of the situation with the proper application of methods and tools of the operational 
management and quality improvement play an important role. 
2. Material and Methods 
Quality can be considered a constantly changing category because customers are changing their expectations and 
requirements due to the availability of information. They raise the demands on the quality of products and services, 
thereby forcing the producers that the quality of their products is continuously and repeatedly ensured.  The 
assurance and improvement of the processes can be achieved by various methods and techniques such as e.g. ISO 
standards Total Quality Management TQM, EFQM excellence model, statistical methods of SPC, PDCA cycle, 
DMAIC, Six Sigma conception.  
2.1. The conception SIX SIGMA  
The designation of methodology called conception Six Sigma has its basis in the statistics, where σ is the 
standard deviation. According to Škop (2001), this is free interpretation of the Six Sigma; he further clarifies that if 
the process is controlled by the method Six Sigma no more than 3.4 defects occur per million units, even including a 
fairly common deviation of the mean value of a figure representing the quality of the process by 1.5 σ. 
 The authors Pande et al. (2002) define the Six Sigma as a complete and flexible system of achieving, 
maintaining and maximizing business success. The conception Six Sigma is mainly based on understanding of 
customer needs and expectations, disciplined using of facts, data and statistical analysis and a careful approach to 
managing, improving and creating new business, production and service processes.  
Töpfer et al. (2008) explains the concept of conception Six Sigma as a strategy which is typical of all successful 
companies in recent years, which have a high focus on quality. 
According to Linderman (2003), the conception Six Sigma is a methodology for organized and systematic 
problem solutions, for strategic system improvement and for a new product. It relies on the mathematical and 
statistical methods to improve key output variables of the process. 
Joglekar (2003) defines Six Sigma as a structured approach that combines understanding of customer needs; the 
rational using of statistical methods based on data collection and analysis, and careful management processes. This 
approach aims at improving the business performance.  
Tošenovský (2003) describes the essence of Six Sigma as a methodology that is based on the principle of 
improving business processes, reducing their variability. The basis for achieving stability of the process is to reduce 
the number of defects of the products and deviations from the desired value endpoint of the product. These 
deviations are the cause of failure of the product, they are time consuming and expensive.  
According to Gejdoš (2006), the improvement of processes is amongst the basic attributes of the Six Sigma 
method. The aim of the process improvement is the performance at the level 6σ. It is an enabled process, in which 
out of the million opportunities for a mistake, i.e. not fulfilling the customer's specification, it happens only 3.4 
times. Process capability - the sigma level is an indicator of the quality of the process, therefore the likelihood of 
errors in the process. The higher the sigma, the lower the probability that the process will produce an error.  
Based on the study of opinions of various authors on Six Sigma methodology, we can see a consensus that the 
methodology Six Sigma is an approach or system that, combining the use of statistical methods, understanding 
customer requirements and reducing process variability, is moving towards improving the processes and increasing 
their level of perfection, expressed by a maximum number of errors per million opportunities and this value should 
be around 3.4 errors.   
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2.2. The successes and shortcomings of the implementation of Six Sigma 
The reason for the implementation of Six Sigma and its basic methodology DMAIC is finding quality basic data 
and knowledge of the right indicators that form the basis for planning the levels of Six Sigma. The creation of 
measurement and evaluation infrastructure that monitors ongoing changes in the performance of processes, with 
respect to customers and their requirements as indicated by Pande et al. (2002), is the basic building block of a 
functional system of Six Sigma. The advantage of this structure is a fast reaction to changes in the processes if they 
do not fulfill the requirements, if the causes of the problem are not clearly identified or if we cannot remove the 
causes of the problem.  
Six Sigma replaces improvising by a professional engineering approach, guesswork and subjective views by facts 
and fictitious results by real money. Its success depends on the people, their consistency, cooperation and 
professionalism. It is not an easy way, but it leads to a goal that is worth it.  
On the other hand the Six Sigma has been criticized that it is an old methodology, based on the philosophy of 
perfect customer satisfaction and profit, which is a foundation of any successful management-oriented thinking and 
does not bring anything new. Despite these claims, according to Töpfer et al. (2008), the Six Sigma is a realized 
quality at the level of zero defects that offers businesses in difficult economic situations specific highly effective, 
profit orientated project management. Recorded failures of Six Sigma are attributed not only to the production 
employees but mainly to the managers that make decisions.  
Reasons why Six Sigma methodology fails in practice are as follows: 
• Lack of management support 
• Insufficient links to corporate strategy 
• Insufficient monitoring of results and accountability for these results 
• The expected financial results of the project are not clearly defined 
• The allocation of human resources is insufficient and ineffective 
• The erroneous perception of the concept of Six Sigma. 
 
Despite the above reasons for the Six Sigma implementation failures, there are benefits that can be briefly 
summarized in the following characteristics: Six Sigma enables a reduction of undesired variability of business 
processes, the result of which is a higher stability of processes due to technologies, methods and tools of elimination 
of unwanted deviations in processes, thus achieving a higher customer satisfaction which brings higher efficiency 
and better business performance. Finally it helps to improve the communication between management and 
employees, to increase the employees’ qualification and it helps to create better working environment by promoting 
teamwork.  
When comparing the benefits of Six Sigma from various sources, it is clear that the introduction of this 
methodology brings improved performance to business, increases productivity, increases competitiveness and 
growth shares on the market. Furthermore, it helps maintaining regular customers and attracting new ones, reducing 
the cost of production through reducing the cost of repair and disposal of non-conforming products, design new 
products and ultimately the growth of qualification and professional level of employees.  
3. Results 
3.1. The application and implementation of methods and tools according to the DMAIC 
There are various methods and tools used, when applying and implementing Six Sigma, whose aim is to establish 
basic levels of process performance. The measurement of the process performance within the Six Sigma 
methodology is oriented at the searching of process errors and disagreements. With the Six Sigma methodology, it is 
possible to control the existing process by the means of improving method DMAIC, (Define - Measure - Analyze - 
Improve – Control). DMAIC model was used in critical processes of furniture production with varying degrees of 
implementation of quality management system. The methods and tools used in the project Six Sigma, according to 
the steps of DMAIC are presented in Table 1.  
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Table 1. The recommended methods to design the project Six Sigma. according to DMAIC.  
Steps of DMAIC Used methods and tools 
D The comparison of companies with varying degrees of implementation of QMS 
The analysis of disagreements in production processes 
The calculation of DPMO, sigma level and efficiency in processes  
The map of business processes 
Graphical methods of descriptive statistics 
The histogram 
The map SIPOC 
The project charter 
M The process scheme 
The measurement plan by Pande et al. (2002) 
Capability indexes  
The histogram 
Methods of analysis and synthesis 
Methods and tools of descriptive statistics 
A The brainstorming 
The decomposition causes of disagreements - Ishikawa diagram 
I The reaction plan of process 
Graphical methods of descriptive statistics 
The histogram 
C QFD 
The Pareto analysis 
The affinity diagram 
Source: own design 
3.2. The procedure of application and implementation of conception Six Sigma by following steps DMAIC 
The procedure of application and implementation of project within the Six Sigma conception in critical processes 
of furniture production - pressing and grinding contains a description of activities by steps DMAIC for quality 
improvement.  
Phases DMAIC:                                          
Phase Define   
x The identification of processes     
x The analysis of the disagreements     
x The definition of critical processes for the production of furniture        
x The definition of the objective, term, framework of the project in the project charter                                  
Phase Measure 
x The measurement plan, identification of processes                
x The measurement of capability of processes              
x The evaluation of measurement and calculation capability of processes 
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Phase Analyze 
x The determination of specific problem                            
x The arrangement possible causes of problem  
x The evaluation and analysis of the measurements and calculating of the capability indexes  
Phase Improve 
x The  creating solution for the identified major cause of disagreement of the critical process 
x The implementation of solution to eliminate the identified causes, verification measurements 
x The verification of the proposed solution, evaluation and analysis of measurements and calculating the capability 
indexes of critical processes after implementation of corrective actions   
 
Phase Control 
x The quality control and control of changes in critical processes  
x The monitoring of critical process and evaluation of results  
x The focus on needs and requirements of customers. 
The process of the furniture production improvement with varying degrees of quality management by the Six 
Sigma methodology was described according to the steps DMAIC. It contains essential activities and recommended 
methods for activities assurance and for the improvement of quality of processes with regards to reducing 
disagreements and DPMO, the increase of efficiency and sigma level, the reduction of processes' variability, their 
stabilization, the search and analysis of the causes of failures, proposals of the removal of the causes of failures, 
elimination, control, measurement methods and verification of corrective actions of process control, the use of 
methods and tools of descriptive statistics, the use of industrial statistics methods, and the methods of Six Sigma.  
Based on the results of the application and implementation of the Six Sigma methodology, its tools, methods and 
procedures, comparing two companies with different degrees of implementation of the Quality Management 
System, we reached the following results listed in the Table 2. 
 
Table 2. The application and implementation of the methods and tools of conception Six Sigma in the furniture company with varying degrees of 
implementation of quality management system according to the methodology DMAIC. 
Phases methodology  
DMAIC 
The company with QMS - 
process pressing 
The company without QMS - 
- process grinding 
Comment 
Define DPMO, efficiency processes, 
sigma level, line charts, 
histogram 
  
DPMO, efficiency processes, 
sigma level, line charts, 
Pareto diagram 
We chose for illustration two different 
graphical representations of histogram to 
show the frequency of errors and Pareto 
diagram to illustrate the effects of errors 
on process. Tools are usable in both 
companies. 
SIPOC SIPOC The process of furniture manufacturing in 
a company with an established QMS is 
wider in scope by the number of 
transactions, synchronization lines, the 
introduction of standards and quality 
management systems. Map SIPOC of 
these reasons is more appropriate for a 
company with an established QMS. 
Overall, the process of furniture 
manufacturing enterprises without an 
established QMS. The map SIPOC is 
possible to use taking into account the 
technological and technical process 
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conditions. 
The project charter The project charter An appropriate tool for basic description 
of the project in both companies. 
Measure The process scheme The process scheme A simple and transparent instrument, 
regardless of the level of quality 
management system. 
The measurement plan by  
Pande et al. (2002) 
The measurement plan by 
Pande et al. (2002) 
This plan is suitable for both companies 
with the possibility of taking into account 
technological conditions. 
Capability indexes Cp a Cpk 
and histograms. Descriptive 
statistics.  
Capability indexes Cp a Cpk 
and histograms. Descriptive 
statistics. 
The software Statistics can be used for 
both companies and in terms of the using 
methods and tools of conception Six 
Sigma is necessary to assist. 
Analyze Ishikawa diagram Ishikawa diagram Ishikawa diagram with decomposing the 
causes of the disagreement is an 
appropriate tool to illustrate and analyze 
the causes of nonconformities. It can be 
used with certain variations in both 
companies. 
Improve The reaction plan The reaction plan A simple tool similar to the control chart. 
It is suitable for a specific text and 
graphic description of the process or 
operation. 
QFD - Quality Function 
Deployment 
QFD - Quality Function 
Deployment 
This tool can be used in companies with 
varying degrees of implementation of 
QMS for transforming customer needs 
into product quality. The differences in 
the establishment of a matrix depend on 
values of the importance of requirements 
and determining the product properties. 
Pareto diagram Pareto diagram We applied the Pareto diagram to 
illustrate the impact of errors on the 
output process in the company. The 
diagram was also applicable to the other 
company instead of the histogram interval 
of frequencies. 
Control The brainstorming The brainstorming This method is applicable irrespective of 
the levels QMS. 
 The affinity diagram The affinity diagram Diagram is suitable for using both 
companies to identify the logic and a 
causal link that would be appropriate to 
adapt its terms. 
Source: own design 
In Table 2, we evaluated the use and suitability of methods and tools of the Six Sigma methodology, based on 
concrete examples used in Six Sigma project proposals for crucial processes in the furniture production, namely for 
the pressing and the grinding process. Following the above reasoning and evaluation, we can say that Six Sigma 
methodology can be applied in the processes of furniture production without introducing different levels of quality 
management system.  
4. Discussion  
 Comparing the main ideas of the authors Škop (2001), Pande et al., (2002), Töpfer et al. (2008), Linderman 
(2003) Joglekar (2003), Tošenovský (2003), Gejdoš (2006), Sujová (2015), Ťavodová (2008) and others, and based 
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on practical experiences with the application and implementation of the Six Sigma methodology, we can 
recommend the use of this concept in strategic company decisions, not excluding those specializing in furniture 
production.  
The principal benefits of the application and implementation of the concept of Six Sigma to improve processes 
are: its usability in furniture enterprises with different levels of implementation of the quality management system to 
achieve better results in the field of quality assurance and improvement of manufacturing processes through the 
implementation of Six Sigma methodology, reduce the cost of claims and nonconforming products by applying  
measures for the elimination of the causes of nonconformities, ensuring continuous improvement of processes 
through effective use of methods, tools, techniques, and processes according to the Six Sigma methodology, the use 
of appropriate procedures and methodologies with the proposed model for improving processes of the furniture 
production by Six Sigma methodology for the reduction of the process variability and the increase of the process 
capability, increasing the education level of employees in the field of obtaining information about processes, the 
measurement of quality characteristics of processes and their subsequent processing and evaluation using the 
methodology of Six Sigma following the DMAIC steps, creating conditions for teamwork in solving projects for 
quality assurance as referred the Six Sigma methodology.  
5. Conclusion 
The level of quality assurance and improvement of products and services is considered an important attribute of 
enhancing the competitiveness of enterprises. The introduction and certification of the Quality Management System 
is currently one of the main priorities of business strategy but in many ways, their readiness is insufficient. The 
experience we have gained with the development, design, application and implementation of Six Sigma projects in 
companies with different levels of QMS allows us to express the view that that the methodology is appropriate to 
implement in the processes of the furniture production, bringing the improvement of the quality and enhancing the 
performance of companies. Specific project outputs provide guidance for project management for process 
improvement.  
The furniture industry is a promising sector whose progress and growth of competitiveness depends on using the 
new management methods, traditional and modern, as well as practices that were the subject of the conception Six 
Sigma project in processes of the furniture production.  
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